Many interfaces in low stacking fault energy (SFE) metals relax by emitting stacking faults that extend the structural perturbation of the interface over several planes normal to the interface [1] [2] [3] . In some cases, the arrangement of faults is sufficiently regular to form a distinct crystallographic phase. For instance, Σ=3 boundaries with facets near to {112} reconstruct in low SFE metals to form a narrow (~1 nm ) layer of material with the rhombohedral 9R stacking arrangement [4, 5] . The 9R stacking sequence, abc/bca/cab, can be related to FCC stacking by inserting an intrinsic stacking fault every third close-packed plane.
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The 9R stacking arrangement is also found at {111}/{112} facets at 90° <110> boundaries in gold [6] . An HRTEM image showing one such boundary is illustrated in Figure 1 . Here the positions of the faults are indicated by the white lines every three planes. Within the dissociated region the {111} lattice fringes are locally bent through approximately 7°. A similar relaxation is found in atomistic simulations for the boundary (see Figure 2 ).
The presence of 9R stacking at these two distinct types of interface can be understood by considering the dislocation structure of the boundaries. The structures of <110> tilt boundaries with misorientations between 50.5° and 109.5° can be modeled as arrays of pure-edge (90°) and mixed (30°) character Shockley partial dislocations, where the important parameter is the ratio of these two types of dislocation [6] . This approach provides insight into key geometrical features of the relaxations at both types of interface, including the distribution of stacking faults and the bending of planes near the boundaries. In the Σ=3 interface, the ratio of 90°:30° dislocations is 1:2 [7] , whereas in the {111}/{112} interface the ratio is reversed, 2:1. In both cases, separation of the 90° and 30°d islocations produces the 9R sequence by introducing a stacking fault every third plane. This is illustrated schematically in Figure 3 for the {111}/{112} interface. As we will discuss, this approach can be generalized to explain other polytypic stacking arrangements observed at dissociated boundaries of different orientation. These results demonstrate the important role of Shockley partial dislocations as fundamental elements of interfacial structure in FCC metals. 
